INTRODUCTION
X-ray examination of the abdomen or pelvis in pregnant women may frequently signify whole-body irradiation for a fetus. Also it is widely known that a fetus is extremely radiosensitive.';"' Therefore, the ICRP, 1 Japan Radiological Society," and Japanese Medical Association" have recommended to protect satisfactorily a fetus from ionizing radiation in the maternal X-ray examination particularly of the abdomen and pelvis. However, at the present time, the level of the fetal dose is not neces sarily well known. In this paper, the results of a survey on frequency of in utero irradiation and risk estimation are described.
RESULTS OF SURVEY AND DISCUSSION

Frequency of in utero irradiation
Maternal X-ray examinations during pregnancy were surveyed in co-operation with the gynecologic departments of 19 Japanese hospitals, upon parturient women delivered during the 2 months period from 1st of Sept. to 30th of Oct., 1974. Ques tionnaires were filled up by gynecologists in those hospitals.
The items surveyed are as follows : 1) name of hospital, 2) name of gynecologist, 3) name and age of par turient woman, 4) last menstruation, 5) date of delivery, 6) frequency of previous pregnancies, 7) frequency of previous childbirths, 8) history of abortion, and 9) his tory of X-ray examination. Table  1 Number of perturient women surveyed Table  2 Frequency of X-ray examination in primipara and multipara Table  3 Outline of survey
Of 1,701 cases of parturient women surveyed, 1,231 or 72.4% were not X-rayed, while 470 or 27.6% were received X-ray examination during the pregnant period. In the primipara, maternal X-ray studies were a little more frequent than the multipara, however no statistically significant difference is recognized (Table 2) . Of 470 X-rayed women, 60 were received X-rays more than twice, so that the total was 535 examina tions. Except for chest examination, a pelvimetric technique was most frequent (Table 3) .
A comparison of frequency of X-ray studies among the primipara and multipara is shown in Table 4 . The chest X-ray and flat abdomen films were nearly equally taken in both groups, however pelvimetry was taken in 34.8°, in the primipara and 22.7% in the multipara.
Frequency of X-ray examinations in the different gestation stages is tabulated in Table 5 . After the 10th month, a pelvimetric examination was extremely frequent. Table  4 Comparison of frequency of X-ray studies in primipara and multipara Table 5 Stage of gestation when X-rayed
Analysis of pelvinietried cases On this survey, frequency of pelvimetric examination occupied 29.2% (156/535) of X-rayed pregnant women. And 81.7% of the in utero radiation dose were contributed from pelvimetry as is described in the following paragraph. Namely pelvimetry con tributes to the radiation risk weightly.
Therefore it is of importance to know details of pelvimetric examination.
Of 156 pelvimetried cases, details could be investigated in 141 or 90.4%. Clinical diagnosis before pelvimetry was as follows : suspicion of cephalopelvic discooperation (CPD) in 117 or 83%, contracted pelvis in 3 or 2%, and others such as presentation and attitude anomalies, over term and elder primipara in 21 or 15%. In 117 cases of suspected CPD, 76 (65%) primipara and 41 (35°x) multi para were included.
Previous delivery history in 41 multipara is as follows : spont aneous delivery in 17, Cesarean section in 15, vacuum extraction in 7, presentation anomaly in 1, and stillbirth in 1 case. Table 6 Final diagnosis in pelvimetried cases with a suspicion of CPDa aCPD : Cephalo-pelvic discooperation . Table  7 Type of delivery in pelvimetried cases
The final diagnosis in 141 pelvimetried cases was CPD in 19 (13%), contracted pelvis in 4 (3%), placenta previa in 1 (1%), other diseases such as presentation and attitude anomalies and fetal death in 34 (24%), and clinically normal in 83 (59%). On the other hand, the final diagnosis in 117 pelvimetried cases with a suspected CPD was true CPD in 18 (15%), contracted pelvis in 3 (3%), other diseases in 16 (14%), and normal in 80 cases (68%). It is tended to be more normal cases in the primipara than in the multipara among pelvimetried cases with a suspected CPD ( Table 8 shows distribution of a type of delivery in 117 pelvimetried women with a suspected CPD.
In conclusion, a true CPD occupied, on the average, only 15% among cases with a CPD suspected before pelvimetry. Table  8 Type of delivery in pelvimetried cases with a suspicion of CPD Table  9 Average radiation dose received by fetus per maternal examination
Estimation of radiation risk
Fetal radiation dose may be widely varied depending on the maternal part to be examined, stage of gestation, and physical and technical factors of taking film. Ho wever, the upper limits of fetal dose in the central portion in usual techniques could be regarded as in Table 9 , which was based on summarization of the literature ' 12,11,12) and our additional experiments.
Frequency of maternal X-ray examinations in each gestation stage was already described in Table 5 . Therefore, actual exposure dose may be estimated from Tables  5 and 9 . That is, collecteve fetal dose of 1,701 fetuses is calculated to be 343,834 mrad, with an average of 202 mrad per fetus, as is shown in Table 10 . We assume this dose to be the same as the mean bone marrow dose. Now, radiosensitivity of a fetus for leukemogenesis is said to be about 10 times of an adult,") although there have been reported yet no increase of leukemia following in-utero exposure to atomic bomb radiation.
The average induction rate of radiation leukemia among Hiroshima and Nagasaki atomic bomb surviors is regarded as 1.6/106/rad/year ," which was ob tained based on a so-called linear hypothesis without any considerations on a type of leukemia following irradiation and on a difference of the quality of radiations in both cities. Based on these data, the induction number of child leukemia is calculated to be about 6.5 per year due to in utero medical exposure.
This roughly corresponds to about 1°0 of leukemias in the same age class (under 15 years old) in Japan. In other words, about 1% of child leukemias in Japan may arise from pelvimetric exa minations before a delivery.
If we pay the attention to the population of pelvimetried cases only, fetal radia tion dose is estimated as about 1,800 mrad in the upper limits, which may produce about 9 times of radiation risk as compared with that in the general children. 
